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Correlation  between  SNPs  in  Interleukin  and  Cannabinoid  Receptor  Genes  and  Type  2 
Diabetes  Mellitus  in  the  Military 

J.L.  Myers,  R.  Haas,  M.  Caballero,  S.  Valtier,  and  G.J.  Chaudry 

Center  for  Advanced  Molecular  Detection,  Science  and  Technology,  59  Medical  Wing,  US  Air 
Force,  JBSA-Lackland,  San  Antonio,  Texas 

Background:  Type  2  diabetes  mellitus  (T2DM)  is  a  prevalent  metabolic  disorder  in  the  military 
population,  as  in  the  general  population.  The  main  diagnostic  index  of  the  condition  is 
hyperglycemia  of  varying  degrees.  Pathologic  consequences  of  hyperglycemia  are  many,  and 
they  develop  at  various  stages  during  the  course  of  the  condition.  Among  them  are 
atherosclerosis,  glaucoma,  nephropathy,  and  neuropathy.  Certain  genetic  variations  and 
environmental  factors  strongly  influence  the  onset  and  severity  of  T2DM.  Likewise,  certain 
habits  of  lifestyle,  notably  poor  eating  and  lack  of  physical  activity,  are  critical  players  in  onset 
and  severity  of  the  disease.  Among  the  genetic  variations  that  determine  susceptibility  to  T2DM 
are  single  nucleotide  polymorphisms  (SNPs).  Indeed  the  pathologic  role  of  SNPs  has  emerged  as 
a  major  focus  of  the  genetics  of  disease.  Thus,  a  number  of  SNPs  that  associate  with  T2DM  or  its 
consequent  pathologies  have  already  been  identified.  This  work  focused  on  analyzing  18  SNPs 
that  have  been  associated  with  T2DM  or  one  or  more  of  its  consequent  pathologies.  These  SNPs 
occur  in  9  genes:  IL-1  alpha,  IL-1  beta,  IL-4,  IL-6, 1L-10,  IL-18,  CNR1,  CNR2,  and  FAAH.  The 
population  studied  represented  active  duty  military  personnel,  veterans,  or  their  families  at  the  59 
Medical  Wing,  JBSA-Lackland. 

Methods:  A  repository  of  genomic  DNA  isolated  from  patient  blood  samples,  archived  at  the 
Center  for  Advanced  Molecular  Detection,  59  Medical  Wing,  was  utilized  for  this  study.  The 
samples  were  from  T2DM  patients,  as  well  as  healthy  individuals  (controls).  Of  the  total  866 
samples,  613  were  diabetes  samples  and  253  control.  SNPs  were  detected  by  real-time  PCR 
(TaqMan  SNP  genotyping  assays). 

Results:  Based  on  90  control  and  263  diabetes  samples,  logistic  regression  analysis  (95% 
confidence  limit)  revealed  that  two  SNPs  in  CNR2  gene  show  strong  correlation  with  T2DM. 
One  is  the  single  nucleotide  missense  variation  designated  rs2229579  (C/C  homozygous; 

His316;  p-value  =  0.00134;  odds  ratio  -  1 .880).  The  other  is  the  tandem  dinucleotide  variation 
rs3 576 1398  (GG/GG  homozygous;  Arg63;  p-value  =  0.00884;  odds  ratio  =  2.414).  The  FAAH 
SNP  rs324420  also  showed  correlation  with  T2DM  (C/C  homozygous;  Prol29;  p-value  = 

0.0464;  odds  ratio  =  1.665). 

Conclusions:  The  identification  of  T2DM  genetic  markers  is  essential  to  predicting  future  risk 
and  preventing  the  development  of  complex  pathologies  that  are  a  significant  cost  to  military 
health  care.  We  identified  three  SNPs  that  show  a  positive  correlation  with  T2DM  in  the  subject 
population  for  this  study.  Two  of  these  SNPs  are  in  the  CNR2  gene,  which  is  largely  expressed 
in  immune  system  cells  and  is  part  of  the  inflammatory  response.  Further  analysis  of  the  SNP 
genotypes  is  in  progress. 
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